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FOREWORD 

As part of the United States atmospheric nuclear weapons testing program between 1946 and 1958,23 nuclear devices 
were detonated at the Bikini Atoll and 43 nuclear devices were detonated at the Enewetak Atoll. A 1954 United States 
thermonuclear weapons test, code named “Bravo” was conducted at the Bikini Atoll and produced a nuclear yield much 
higher than expected. As a result, the levels and dispersion of the radioactive fallout from Bravo were significantly 
greater than originally expected, resulting in radioactive fallout on the inhabited atolls of Rongelap and Utrik. The 
Rongelap and Utrik inhabitants were evacuated from their contaminated atolls, within 48 and 72 hours, respectively, 
after the Bravo test. The original population directly exposed to the fallout from Bravo consisted of 24 1 individuals and 
12 fetuses. Adsorbed dose estimates for the exposed population were on the order of 0.11 to 1.9 Gray (11 to 190 Rad) 
to the whole body and from 1.9 to 200 Gray (190 to 20,000 Rad) to the thyroid. 

Public Law 99-239 man&ted that the United States would “ . . .continue to provide special medical care and logistical 
support thereto for the mmaining 174 members of the population of Rongelap and Utrik who were exposed to radiation 
resulting from the 1954 United States thermonuclear Bravo test.. .“. The Department of Energy (DOE) implemented 
this Congressional mandate, for the period of this report, through a contract with the Brookhaven National Laboratory. 

The purpose of the Mar&all Islands Medical Program is to provide medical care and treatment to the Congressionally- 
mandated groups of Rongelap and IJtrik who were exposed to fallout from the 1954 Bravo test. As of December 1998, 
the original Congressionally-mandated population consisted of 130 individuals. 

The program offers, on a vohmtary basis, an annual physical examina tion to these individuals, as well as annual physical 
examinations to volunteer comparison individuals. Medical surveillance includes a complete ammal physical 
examination (based on American Cancer Society criteria) by a variety of specialists including gastroenterologists, 
hematologists, obstetricians/gynecologists, endocrinologists, oncologists, radiologists, cardiologists, nephrologists, 
pulmonologists, and rheumatologists. 

This, the 17’i’ report of the Marshall Islands Program, provides information concerning the medical status of the 253 
Marshallese exposed to the fallout kom the 1954 Bravo test 

Director 
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DEDICATION AND APPRECIATION 

This report is dedicated to all of the patients who have participated for the past 44 years in the medical program. 
We wisb to thank them for their voluntary pa&ipation in one of the longest running patient care programs in the history 
of medical practice, and sincerely appreciate their commitment. We wish them continued success in reaching their 
future health objectives. 

The Marshall Islands Medical Program is deeply indebted to the many outstanding physicians who, despite the 
inevitable personal inconvenience, participated in the medical team visits of 1992- 1996. It is fair to say that they were 
the heart of the program. 
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INTRODUCTION 

This is the 17th and fml report of the Marshall 
Islands Medical Program as carried out by the 
Brookhaven National Laboratory (BNL). The 
purpose of these publications has been to provide 
information on the medical status of 253 Marshallese 
exposed to radiation fallout in 1954. The medical 
program fulfills a commitment to disclose unique 
medical information relevant to public health. 
Details of the Bravo thexmonuclear accident that 
caused the exposure have been published A 1955 
article in the Journal of the ~9mtrican 

. 
&txumm, which described the acute medical 
effects on the population thal: required special 
medical care, remains a definitive and relevant 
description of events (Cronkite et al., 1955). 

Marshallese participation in this Congressionally 
mandated program is voluntary. Throughout the 44 
years of the program, each participating individual’s 
relevant medical findings, laboratory data, disease 
morbidity, and mortality have been published in the 
BNL reports in a manner preserving patient 
confidentiality. In each report, there has been an 
attempt to interpret these findings and to infer the 
role of radiation exposure in their development. An 
equally important aspect of the reports has been the 
presentation of data that allows for analyses of the 
medical consequences of the Marshallese exposure. 

PATIENT GRCWPS 

The ILWshaUese population mandated (the 
mandated group) under the Compact of Free 
Association Act (P.L. 99-239), originally comprised 
64 persons on Rongelap Atoll who had received an 
estimated 190 rad (190 cGy) of whole-body extemal 
gamma radiation, 18 on Ailingmae Atoll (Sifo Island) 
who received 110 md (110 cGy), and 159 on Utrik 
Atoll who received 11 rad (11 cGy). For the purpose 
of this report, the Rongelap and Ailingmae patients 
are treated as one and referred to as the Rongelap 
group because the persons on Aihnginae were 
Rongelap inhabitants temporarily residing on this 
nearby atoll. The differences in the dose due to 
exposure to radioiodines were dependent on the 
relative distance of the atoIls and1 islands fkom the 
Bravo test site. At the time of the accident, there 
were 12 pregnant women (3 on. Rongelap, 1 on 
Ailinginae, and 8 on Utrik), each of whom received 
whole-body doses equivalent to doses received by the 
other inhabitants of their resp&ve atolls. The 
twelve individuals who were expasd in U~IO wtrt 

also considered part of the mat&&d group after 

birth. Due to the presence of radioiodines in the 
fallout, the thyroid gland received an exposure that was 
much greater than the whole-body dose; the dose due 
to radioiodine exposure was a function of the 
individual’s age at the time of exposure (Lessard et al., 
1985). 

. 

In 1957, a group of 86 volunteer comparison 
individuals from Rongelap were selected to match the 
mandated group by gender and age (Conard et al., 
1958). A second volunteer comparison group was 
subsequently initiated and matched by age and gender 
to the mandated group. The second comparison group 
was statistically similar to the Rongelap and Utrik 
groups. Both these groups are listed in this report as 
the comparison group. As in previous reports, it is the 
expanded vohmteer non-mandated group which is used 
for comparisons of year-to-year medical events and 
causes of death. The survival rates of the mandated 
and volunteer unmandated groups are also compared. 

THE MAR!WALL ISLANDS 
MEDICAL PROGRAM 

Program mandate: 

The mandate of the program, as required by the U.S. 
Congress in 1980 (PL 96-205, Sec. 106 (a)), specified 
“...a program of medical care and treatment....for any 
injury, illness, or condition which may be the result 
directly or indirectly of such nuclear weapons testing 
progran~” Subsequently, in 1985, the Compact ofFree 
Association between the U.S. and the Republic of the 
Marshall Islands (RMI) aIlowed the Mamhallese to 
manage their own radiation injury compensation. 
However, in response to a request from the RMI, a 
subsidiary agreement permitted the BNL medical 
program to continue supplemental local health care for 
the man&ted persons. specifically, P.L. 99-239 
states: “..the President....shall continue to provide 
special medical care and logistical support thereto for 
the mmaining 174 members of the population of 
Rongelap and Utrik who were exposed to radiation 
resulting from the 1954 United States thermonuclear 
Bravo test, pursuant to public Laws 95-134 and 96 
205.” 

Program administration and physician volunteers: 

The Marshdl IsIands Medical Program and its 
medical mkions to the Mar&all Islands were based at 
BNL since the inception of the program. The 
program’s staff included a physician-director, an 

. . 
admmx&ator, a BNL medical associate, and a 
Marshallese laboratory technician on Ebeye. The 
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medical missions were usually conducted in the 
spring and fall of each year; a variety of physicians 
were recruited to be part of the medical team. They 
were skilled volunteers, primarily selected from the 
staff of university-afIiliated or govlemment hospitals, 
and often had past experience with the program. At 
the time of the initial medical examination, Dr. Jacob 
Robbins, (Chief of the Endocrinology Section, 
Genetics and Biochemistry E3ranch, National 
Institutes of Health, Bethesda, MD.) provided 
guidance and management of the program’s thyroid 
disease aspects. 

Currently, Bechtel Nevada (under DOE contract) 
provides logistical support to the medical program. 
Previously, this support had been conducted by 
Raytheon Services Nevada until 1995. Logistical 
support involves all transport, housing, and 
accommodation arrangements for the staff and 
patients traveling between Honolulu, Hawaii and the 
entire Mar&all Islands. Additionally, Bechtel 
Nevada was involved in converting the program 
from a vessel-based to a land.-based program, 
working closely with the U.S. Arnry Kwajalein Atoll 
personnel and executing the necessary structural 
changes to the medical trailers (adjacent to Kwajalein 
Hospital) which currently houses the medical 
program. The proximity to Kwajalein Hospital has 
eliminated the need for duplicate services tbat were 
necessary for the vessel-based program. Since 1996, 
all radiologic services have been performed by the 
Kwajalein personnel; most of the ro~utine hematology 
is now completed in the Kwajalein Hospital 
laboratory. On request, the Mar&all Islands 
government provides nurses, translators, and other 
health care workers. Bechtel Nevada offices on 
Majuro and Kwajalein oversee local staff. 

Program policies: 

The Mar&all Islands MedicaI Program was 
created for the benefit of the mandated Marshallese 
patients. It was a program of radiation-related 
disease surveillance consisting of periodic 
examination and treatment of disease. Periodically, 
clinical investigations had been carried out by the 
program; the intent of these investigations was to 
identify present or future threats to the health of the 
man&ted MamhaIlese patients, hopefully in time to 
prevent or limit morbidity and mortality. Based on 
the medical program% early findings of numerous 
thyroid nodules in the mandated group, thyroid 
hormone suppression was initiated for the Rongelap 
group in 1965 in an attempt to prevent thyroid 
nodules/carcinoma. It is possible that this 

prophylaxis has met with some success. As discussed 
in detail later in this paper, thyroid ultrasound 
examinations were initiated in 1994 as a means of 
detecting early changes in the evolution of thyroid 
nodules. 

The Marshall Islands Medical Program provided 
medical care to the mandated group by visiting the 
islands where most subjects resided: namely, Majuro, 
Ebeye, Mejatto and Utrik. In addition, the medical 
team provided health care monitoring and surveillance 
for all comparison group patients. 

Any individual of the special medical care group 
whose medical findings suggested a malignant 
neoplasm or other radiation-related disease was 
referred to secondary or tertiary medical facilities for 
definitive eval~tion and therapy. Those persons with 
problems that could be effectively managed on Majuro 
were referred to the Marshallese Health Services. 
Those requiring a more extensive evaluation were 
referred to hospitals in Honolulu. Individuals needing 
referral for non-radiation related problems were sent to 
the Marshallese Health Service on their island of 
residence, where treatment was initiated. 

Interim care: 

During the period between the two medical missions 
conducted by the Marshall Islands Medical Program, 
the continuity of health care for the mandated and 
Bn groups was carried out by the Marshallese 
Government Health Services, which is a national health 
care program involving two hospitals on the most 
populated islands, Majuro and Bbeye. A network of 
clinics scattered over some 20 atolls also assisted in 
health care. This network of health care providers, 
which included physicians and public health care 
workers, sexed the entire population of the Marshall 
Islands, which numbers over 64,000 people. Interim 
care was also provided by the physicians and health 
workers belonging to the 177 Health Care Program. 
‘Ihe 177 Health Care Program, operated by the Sisters 
of Mercy, is currently responsrble for the health care of 
an estimated 12,600 people. Based on Majuro Atoll, 
the 177 Health Care Program provides primary health 
care to the four atoll communities of Enewetak, 
Rongelap, Bikini and Utrik. 

At the end of each medical session, with the 
pamission of the exam&es, copies of all examination 
and laboratoty data were delivered to the Marshall 
Islands Health Service hospitals on Majuro and Bbeye 
and to the physicians of the 177 HeaIth Care Program. 
In addition copies of physical examinations and 
laboratory test results completed at Kwajalein were 
providedtothepatientsthemselves,thusfi&atingthe 
exchange of thorough medical information. 

2 



ConsuItations and educational activities: 

While providing medical surveillance to the 
mandated and comparison groups, the medical 
program physicians came into contact with family 
members of the mandated! and other island 
inhabitants. It was the policy of the Department of 
Energy to support the medical program in its efforts 
to provide consultations and limited treatment to 
these individuaIs on the basis of humanitarian need 
and as resources permitted. Consultations were 
initially provided by the program staff as they visited 
islands during the course of the two missions. When 
the program became land-based at Kwajalein, 
consultative services were: provided almost 
exclusively for the residents of Ebeye and the 
Marsha&se employees working at the U.S. Army 
Kwajalein Atoll base on Kwajalein. The medical 
program also provided in-house consultations by 
sending specialists to the Ebeye hospital to 
accompany local Bbeye physicians on rounds. 
During each mission, lectures given by team 
physicians contributed to the continuing medical 
education of the Kwajalein and Ebeye hospital staff 
and physicians. 

Program oversight: 

The Marshall Islands Medical ,,Program, as a 
satellite clinic of the Clinical Research Center, 
Brookhaven National Laboratory, was accredited by 
the Joint Commission on Accreditation of Healthcare 
Organ&ions, a nationwide organization setting and 
monitoring performance standards for institutions 
dispensing medical care. By voluntarily participating 
in the accreditation process, the Marshall Islands 
Medical Program received a valuable and impartial 
external review of its policies and procedures, as well 
as an assessmen t of the provided services. 
Laboratory and radiological services, medical 
records, patient satisfaction, pharmaceutical services, 
and clinical competence of physicians were among 
the many items reviewed by the Joint Commission. 
Guidelines and questionnaires were developed to 
generate the information necessary for compliance 
with the Joint Commission’s requimments. 

Program operations and pro~cedures: 

Sincethemandatedgroupneededtobeconsidered 
atincrea&riskformalignantdisease(aaalate 
complication of radiation exposure), the medical 
program installed a cancer-oriented annual health 
evahlation. The exammations followed the 

guidelines of the American Cancer Society and 
included a medical history, complete physical 
examination, annual pelvic examinations and 
Papanicolaou smears (PAP smears) on women, annual 
mammogtaphy (offered to all women forty years of age 
or older), annual prostate specific antigen (PSA) tests 
on all males, blood count, urinalysis, stool testing for 
occult blood, and flexible sigmoidoscopy (every three 
years for persons fe years of age or older.) Advice 
on self-detection of lesions and on decreasing the risk 
factors for cancer was provided by printed 
informational materials and discussions with the public 
health personnel who were part of the medical team. 
The public health personnel also developed 
informational materials in the local language 
documenting the prevention of common communicable 
diseases, such as tuberculosis and acquired immune 
deficiency syndrome, and non-radiogenic diseases, 
such as diabetes and hypertension. Ophthalmologic 
examinations were provided by the Marshall Islands 
Health Services since ophthalmologists had not 
accompanied the medical team in the past four years. 
As mandated individuals were also considered at 
increased risk for certain endocrine problems, they 
received annual thyroid function blood tests and 
thyroid e xaminations by a specialist in endocrinology 
or thyroid surgery. Since 1994, when the thyroid 
ultrasound program was initiated, ultrasound-guided 
fine needle aspirations (lWAs) had been included as 
part of the surveillance, and were performed on patients 
with palpable nodules, or nodules greater than 10 mm 
in diameter. Annually, thyroglobulin determinations 
were made on all subjects as clinical factors warranted, 
such as a history of thyroid cancer, or post thyroid 
lesion surgery. Other serologic tests were performed 
on a regular basis in an attempt at early detection of 
malignant nonthyroidal lesions. These included serum 
protein electrophoresis, calcium, prolactin, and alpha- 
fetoprotein levels on persons known to have positive 
Hepatitis B surface antigens. There was also ongoing 
immune competency monitoring, since the mandated 
persons may have been at increased risk of acquiring 
infectious diseases. 

While the program was vessel-based, special 
procedures (such as thyroid ultrasound and 
sigmoidoscopy or colonoscopy) were performed in two 
hospital rooms dedicated to these purposes. Some 
palien& were examined at dispensaries on Mejatto and 
Utrik, and home visits were arranged for the elderly 
and infirm who preferred not to be transported to the 
ship or flown to Kwajalein for the complete 
examinatiO?l. 

Clinical laboratory services for the missions were 
performed by several BNL technicians with support 
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from personnel of the Kwajalein Hospital and Health 
Services of the RMI. Routine hematology testing 
was performed on a J.T. Baker 5000 electronic 
counter and beginning in the fall of 1989, on a 
Serono Baker 9000 RX automatic 8-parameter cell 
counter. Leukocyte differentials and platelet counts 
were part of each evaluation. Cl&al chemistry tests 
were performed on Eastman Kodak EktaChem DT60, 
DTSC or DTE analyzers. These analyzers provided 
a wide variety of basic chemistry tests with a small 
amount of disposable waste. Urinalysis included a 
dipstick examination and, when indicated, 
microscopic analysis. Stool exams were performed 
at physicians’ request for identification of parasites 
and occult blood. 

Roentgenographic services on board the vessel, 
Offshore Venture, were provided using a dedicated 

mammography unit (beginning in 1995, 
mammography was performed. at the U.S. &my 
Hospital on Kwajalein Island) and a standard x-ray 
unit manufactured by the Bennett Corporation, Long 
Island, NY. X-ray interpretation was done at the 
time of examination However, 3 no radiologist was 
part of the medical team, the x-ray fihns were 
returned to BNL and then referred to a consultant 
radiologist, Dr. Harold Atkins at the State University 
of New York, Stony Brook. Once the program was 
land-based, radiographic tests and mammograms 
were performed using the GE units located at 
Kwajalein Hospital. A vohmteer radiologist 
physician always accompanied the medical team, 
eliminating the need for x-rays to be sent to the U.S. 
for review. 

A portable battery powered electrocardiograph 
machine was available. Electrocardiogram 
interpretation was done at the tii of examination, 
with a copy oflen given to the patient All 
electrocardiograms were subse~quently returned to 
BNL and then referred to a consultant cardiologist 
(Dr. M. Zcma) at Brookhaven M.emorial Hospital on 
Long Island, NY, for definitive ‘analysis. 

A General Electric thyroid ~ultrasound machine 
was purchased for the detection of thyroid nod&s 
and used for ultrasound-guided f3ie needIe aspiration 
of thyroid nodules suspected of malignancy. A 
second ultrasound machine (a Hewlett-Packard Sonos 
100) was available for assessment of such diverse 
items or factors as abdominal pain, hcmaturia, 
gestational age, and cardiac disease. It was used mrly 
under the guidance of a radiologist or subspecialist 
physician with expert& in dtra~ound examination 

Sera collected during the routine physical 
examinations were analyzed at the time of patient 
exammatior& as clinically indicated The remainder 

were frozen for further testing upon return to BNL. 
The latter tests were performed at commercial 
laboratories. One of these referral laboratories, 
Labcorp, of Garden City, New York carried out all 
routine and special chemistries involving thyroid 
hormone analysis. Labcorp also was responsible for 
the PAP smears. All other cytology and pathology was 
sent to the Pathology Department, State University of 
New York at Stony Brook, for analysis of thyroid 
biopsy specimens and special cytology for GI or GYN 
biopsy specimens. 

The samples analyzed by the BNL staffwere subject 
to a laboratory environment with quality control and 
quality assurance and involved routine calibration, 
maintenance, and monitoring of all insuumentation. 
Daily tri-level analysis of reference materials was 
performed on the hematology analyzer. The chemistry 
analyzer was calibrated prior to each mission, and bi- 
level quality control samples were run on all analyses. 
Pursuant to the enactment of the Clinical Laboratory 
Improvement Analysis Legislation, the program 
subscribed to Wisconsin State Hygiene Laboratory 
proficiency testing. When necessary, laboratory 
instnnnentation was inspected and repaired by 
company service representatives. Other 
iIlStX-UEIl~tiO~ such as sphygmomanometers, 
electrocardiograph machines, and doppler units, was 
periodically cahbrated and had routine preventative 
maintenance performed between missions at BNL. 

Additional quality assurance methods included the 
use of patient questionnaires. These questionnaires - 
translated into MarshaIlese - solicited criticism and 
advice for improving the medical program’s operation. 
One important quality assurance mechanism was the 
mission’s use of volunteer physicians from across the 
United States. The on-site advice, commentary, and 
criticism of these physicians helped to maintain the 
high standards of patient care. Additionally, all 
physicians participated in on-site peer review. Finally, 
the results of these and other mechanisms of quality 
assmancewerereviewedbytheBNLClinicalResearch 
CenterQualityAssuranceandCareCommittee. Also 
included in that review was the appropriateness of 
using anti-infective agents; a certified medical records 
consultant randomly reviewed approximately 20 
percent of the records for accuracy and completeness. 

Stllfk 

The volunteer medical staff was drawn from 
excellent medical centers and private practices 
throughout the United States. During the past few 
years, each mission was successfuny manned by a core 
of physicians camprising the medical director (internal 
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medicine), an endocrinologist, another internist or 
family practitioner, a gynecologist and a radiologist. 
These physicians provided the program with a wide 
range of up-to-date clinical experience and 
perspective that contriiuted to better patient care. 
Appendix A lists the physicians by their respective 
specialties, as well as medical team personnel 
involved in the 1992- 1996 missions. 

CLINICAL FOLLOW-UP FOR THE 
5 YEAR PERIOD 

Patient participation: 

As previously indicated, patient participation in the 
Marshall Islands Medical Program was entirely 
voluntary. Prior to the arrival of ,the medical team in 
the Marshall Islands, local newspapers and radio 
stations announced the imminent anival of the 
medical groups and the locatialn of the proposed 
examination sites. These announcements permitted 
the patients to make appropriate arrangements for 
their visits. For the first four years of this qorting 
period - when the program was vessel-based - the 
boat docked in Majuro port, where patients were 
scheduled for their medical evaluations. At the end 
of approximately one week, the Offshore Venture 
departed for Kwajalein. The ve,ssel, with on-board 
medical facilities, docked at Ebeye, where the 
medical staffevahlated the mandated and comparison 
groups residing on Ebeye. The boat also made a 
two-week trip to the outer islands of Utrik and 
Mejatto. The total duration of the mission was 
approximately 4-5 weeks. 

1993-1996 

At the beginning of the 199:2 reporting period, 
there were an estimated 154 patients in the mandated 
groups and 113 patients in the volunteer groups. 
These patients were given the opportunity to return 
on an annual basis; the actual percentage of mandated 
and comparison patients who awailed themselves of 
these serv&s is listed in Table 1. Patient acceptance 
of the tmnsference of care from vessel-based to land- 
baaed was enthusiastic, as patients were tiorded 
mom flexibility in scheduling appointments. During 
vessel-based examinations, a pat&t who had to be 
seen in Majuro only had a total of seven days to 
scheduleavisit Sincetheland-basedprogramlastcd 
qpmximately four WteJEs, patients had more time to 
schedule visits and were more likely to complete a 
physical examination for that year. Overa& the 
acceptance of the land-based program by all of the 

patients was extremely positive. They were able to 
receive reports of their most recent blood tests done on 
Kwajalein. At the end of each mission, copies of these 
reports were also sent to the respective primary care 
physicians on Ebeye, Majuro or the outer islands. 

Patients who reside outside of the Marshall Islands 
are not necessarily represented in the patient group 
examined during the five-year period. These patients 
are predominantly located on the islands of Hawaii; 
some have migrated to mainland USA. All patients 
were notified about pending missions; however, they 
may or may not have availed themselves of these 
services. Appropriate arrangements bad been made for 
these non-resident patients residing in Hawaii to 
receive care at a tertiary center in Honolulu or 
elsewhere. 

1996 m 

As previously noted, since 1996 the program has 
been land-based and located at Kwajalein Hospital. 
Two trailers, refurbished for the purpose of the 
medical program, included a male examining room, a 
female examining room, a gynecological examining 
room, an endtiology area, labomtory and pharmacy 
facilities, a waiting area for the patients, and a room for 
admin&rative pmposes. Two special procedure rooms 
were leased from the hospital - one for performing 
sigmoidoscopy/colonoscopy procedures and one for a 
thyroid ultrasound unit. 

In addition, the hospital laboratory and radiological 
services were made available for CBC, chemistries and 
urinalysis and other routine tests. The hospital 
technician who performed mammograms and x-rays 
was also available to schedule these tests. Thyroid 
ultrasound was done by a specially trained technician 
who had been subcontracted for each of the medical 
missions for the past five years. 

Examinations and laboratory testing: 

Generally, in keeping with the preservation of 
cultural sensitivities and individual wishes, male 
patients were examined by a male physician and female 
patients by a female physician. Blood was drawn for 
routine and special chemistries, and other tests deemed 
necessary were conducted at the hospital. The land- 
based program allowed for greater ease in obtaining 
tests and prevented duplication of the laboratory 
equipment or persoIlneL 

It should be noted that, once the mission was land- 
based at Kwajalein, the routine and screening 

n==Wmprc=dm= imXeascd dramatically, due to 
the availability of an approved mammography site. 
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TABLE 1. Total number of patients seen each year between 1992 and 1996. 

*This includes patients from Rongelap and Utrik combined at the beginning of fiscal year 1992. 

Additionally, a radiologist began accompanying each 
mission, so that an immediate mammogram reading 
was available, greatly facilitating female patient care, 
as mammograms were accepted by vhtually all of the 
women. Additionally, a gastroenterologist 
accompanied the missions on a. regular basis for the 
primary purpose of performing routine flexiile 
sigmoidoscopies; this physician was available for 
consultations, and after 1995, performed 
colonoscopies and upper endoscopies at U.S. Army 
Hospital on Kwajalein Island, thereby decreasing the 
need to refer patients off-island to Honolulu 

The total number of special procedures and 
mammographic tests completed for the entire 
duration of the Five-Year Report are listed in Table 
2. 

Specific medical conditions - thyroid nodules: 

During the transition between vessel-based and 
land-based operations one of the major emphases for 
theMar&allIslandsMedica.lRrogramwastoins&te 
the detection of thyroid nodules by use of the 
ultrasound technique. The initial ultrasound 
equipment was supplemented ‘by a 7.5 megaherk 
ultrascnmdmachinefkomGeneralElectric,whichwas 
used predominantly for the detection of thyroid 
nodules. At the end of the previous five-year report 
(which ended in 199 l), there were several questions 
left unanswered regarding the thyroid nodules: 

- will the entire mandated and vohmteer 
comparison groups remained susceptible to new 
nodule formation? 

- what is the role of gender in the development of 
thyroid nodules? 

- what are the roles of radiation dosage and age in 
relation to the detection of nodules? 

-wasthenoduleformatioa induccdasafbwtion 
of exposure to previous radiation? 

-didtiEIZliatiOIlincrease the incidence of occult 
Carcinomas? 

Most of these questions were addressed in the 
previously-citedCmnkitepaper. Asummaryofsome 
of the important tables fkom that paper follows. 

During the spring and fall 1994 surveys, thyroid 
ultrasounds were done on a total of 164 patients: 117 
from the mandated group, and 47 from the volunteer 
comparison groups (Table 3). The total incidence of 
thyroid nodules detected in all of these groups was 
25.0%. A total of 117 of these subjects (non-surgical 
patients) had not undergone any surgical procedures. 
Of these, 28.2% had developed thyroid nodules 
detectable by ultrasound. 

The percentage of patients who had nodules greater 
thanlOmm.indiameter(the~~foreitheranFNA 
or surgical exploration) was 10.4% for the total 
population of 164 patients, and 12.8% when the 117 
non-surgical patients were taken into consideration. 
The number of patients who had nodules greater than 
10 mm in diameter detected by ultrasound during the 
1994 survey is depicted in Table 4. 

All of these findings have been published in a recent 
publication, Thyroid Direare Among the Rongelap and 
Utrik Population -An Update (Howard, et& 1997). 
The initial thyroid ultrasound done in 1994 served as 
the basis for the majority of patients who came for 
ammal visits. 

In 1995 and 1996, an additional 230 ultrasounds 
were done on all patients fkom Rongelap, Utrik, and the 
CompaTisoll group. These are reported in Tables 5 and 
6. 

During the 1995 and 1996 medical missions, a total 
of 240 ultrasounds were done on 113 patients. Of the 
50 patients f&m the mandated group f&m Rongelap 
tested in 1995 and 1996,22 subjects (or 44 percent) 
had detectable thyroid nodules on ultrasound. Of the 
105 patients from the mandated group from Utrik 
testing in 1995 and 1996,50 subjects (or 47 percent) 
had detectable thyroid nodules on ultrasound). 

These numbers were similar between the two 
groups. Inaddition, subjects(or44percent)ofthe 
comparison group also had nodules. Therefore, there 
does not appear to be any difkence in detectable 
nodulesbeWeenthemandakd groupandthevohmteer 
compakn group. Ofthe subjects seen between 1995 
and 1996, a total of 62 percent of the women were on 
thyroid mppression therapy. A total of 51 percent of 
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TABLE: 2. Number of procedures done each year between 1992-1996. 

3992 
I 

xJB I: 
3994 x395 19% 

x-rays 40 47 173 118 90 

Mammograms 20 24 39 47 64 

GI procedures -- 23 30 44 35 

TABLE 3. Percentage of subjects in each patient group with thyroid nodules during the 1994 survey. 

Non Sn.r&aI 
Patients 

1 Patients with ! z;t& l-2$* p-t T”f”’ nodules* 

Percent 
Patients 

I 
Rongelap 47 6 28.7 23 5 19.7 

Utlik 70 23 42.7 55 17 47.0 

*Nodules detected only by ultrasound. 

TABLE 4. Numbex of patients who had nodules greater than 10 mm in diameter, detected by 
ultraso~ during the 1994 survey. 

2 

9 8 

5 
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TABLE 5. Total number of subjects with thyroid nodules detected on ultrasound in 
1995 - 1996. 

Geudex~ ~: -I&u&Id 
Gkoup~ _ ?!zz$ 

COmpar’rson 

Rongelap Utrik Rongelap 

Females 13 26 20 

Males 9 24 21 

TOTAL 22 50 I 41 

TABLE 6. Total Number of ultrasounds performed on 113 patients which showed detectable nodules. 

1995 1996 

: . . : . ;. Females Males -; Females * _. ._ 

Number 44 54 85 57 

Cl0 mm 34 39 60 43 

>lO mm 19 23 28 21 

Cl0 & >lO mm 9 8 13 7 

Mean # of nodules 1.68 1.44 1.59 1.47 

the men were on thyroid suppression therapy. The 
thyroid stimulating hormone (TSH) levels in all of 
these patients between 1995 and 1996 were withiu 
normal limits. The availability of the ultrasound 
equipment also permitted FNA of the thyroid at the 
medical hospital base in Kwajalein. Table 7 lists all 
patients with nondiagnostic or suspicious FNAs that 
welerekredforsurveys. Initialsuccesswiththyroid 
FNAs was minimal while the program was still 
vessel-based on the ORshore Venture. Since the 
program was installed in the trailers on the Kwajalein 
Hospital site, greater usage of the thyroid ultrasound 
technique for biopsies occurred As a result, fewer 
referrals were sent to Honoh&r. 

Histologic definitions: 

Once the FNAs were completed, the specimens 
were sent back to New York for histologic diagnosis. 

If=Z?eryw=~, patientswereref~tothe 
contract tertiary care center, Straub Clinic and 
Hospital, in Honohrhr. Histological classification 
occurred acoording to the pathology group at the 
StnmbCbnicandHospitaL 

The patients listed in Table 8 had surgery between 
1992 and 1996. All of the surgical pm&ures were 
performed at the Straub Clinic and Hospital. 

The thyroid ultrasound and pathology findings are 
summaked below: 

The non-neoplastic adenomatous nodules were 
associated with higher doses of radiation while 
neoplastic nodules developed in individuals who 
received lower doses of radiation. Women generally 
tended to have a larger number of palpable thyroid 
nodules than men. There were no sign&ant 
difkences between the thyroid nodules detected by 
ultrasound in the Rongelap and Utrik mandated 
communities as compamd to the vohmteer group. 
Eight of the mandated patients were referred for 
surgical excision of the thyroid nodules, which were 
only detectable by ultrasound (proving the thyroid 
ultrasound to be a solid means of detecting small non- 
palpable nodules). Oftbesepatients,onehada 
hemouhagic cyst, three had adenomatous goiters, two 
had folhcular adeno~ one had adenomatous 
hyperplas&andonehadadenomatous hyjxrplasiawith 
occultpapilhuy carcinoma. The thyroglobuhn levels in 
thepatientwhohadoccultpapillatycarcinaoma were 
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TABLE 7. FNAs Performed 1992-1996 (* next to subject indicates patient is also included in Surgery table which 
is Table 8). All nondiagnostic or suspicious PNAs were referred for surgery. 

Subject 

No. 1 

No. 2 

No. 3* 

No. 4 

No. 5 

No. 6 

No. 7* 

No. 8 

No. 9 

No. 10 

No. 11 

No. 12 

No. 13 

No. 14 

No. 15 

No. 16 

No. 17 

No. 18 

No. 19* 

No. 20 

No. 21 

No. 22 

No. 23 

No. 24* 

No. 25 

No. 26 

No. 27* 
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TABLE 7 (continued). FNAs Performed 1992-1996 (* next to subject indicates patient is also included in Surgery 
table which is Tabile 8). All nondiagnostic or suspicious FNAs were referred for surgery. 

Subject 

No. 28* 

No. 29* 

No. 30 

No. 31 

-&teofFNA 

1994 

By Japanese 

1994 

1995 & 1996 

IslamlGroup 

Mandated 

Mandated 

Mandated 

Mandated 

1994 & 1995 Mandated 

TABLE 8. Thyroid Surgery Patients 1992-1996. 

‘~patbologic Diagnosis Gland Group 

No. 1 1994 

No. 2 1996 

No. 3 1994 

No. 4 1996 

No. 5 1994 

No. 6 1994 

No. 7 1995 

Follicular Adenoma 

Adenomatous Hyperplasia 

Atypical Follicular Cells, No Thyroid Tissue 

Adenomatous Goiter 

Adenomatous Goiter 

Adenomatous Goiter 

Adenomatous Hyperplasia and Occult Papillary 
carcinoma 

Mandated 

Mandated 

Mandated 

Mandated 

Mall&ted 

Man&ted 

Mandated 

No. 8 1995 Follicular Adenoma, Focal Benign Hyali&ed Nodule, 
Focal Benign Adenomatous Hyperplasia 

Mandated 

withinnormallimita. Anintaestingfindingwasthat 
thyroid suppression had beer11 initiated in the 
Rongelap group earlier in the course of the Marshall 
Islands Medical Program Interestingly, the patients 
in the Rongelap mandated group had a lower 
incidence of ultrasound detectable thyroid nodules, as 
coqaredtotheutlikgroup. Alsoofintcmtwasthe 
factthatofthefivepaticntswhohadthyroidtissueat 
surgery, four were km Utrik and only one fkom 
Rongelap. It is noteworthy that thyroid suppression 
does appear to have either reduced the incidence of 
thyroid cancers due to wntinucd suppmsion of the 

TSH, or reduced the incidence of new thyroid cancers 
in the remnant thyroid tissue. The higher percentage of 
nodules detected between 1995 and 1996 is a 
&kctim of the kreased mmlber of patients that were 
followed up during these two years. An incidence of 
approximately 28% in the group that had been stied 
up to 1994 was previously reported. 

In either event, patients fkom Utrik did not have or 
necdmanysurgicalpmcedms,andhadnotbeen 
previously suppressed with thyroid hormone 
replacement Therefore, the findings of a higher 
incidence of thyroid surgery in this group may simply 
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be a reflection of the slow, but benign, process of approximately eight patients with detectable levels of 
nodule formation, which appears to be inevitable in PSA, who required referrals to the urology services in 
virtually all endocrine tissues. Honolulu. 

Several studies have shown that the addition of G 
thyroxine to patients who are being treated for benign 
solitary cold nodules is effective in suppressing the 
growth of the nodules (LaRosa et al., 1995). It 
should be noted that none of the thyroid nodules that 
were detected by ultrasound in the group were 
palpable. Numerous studies have shown that clinical 
palpation of the thyroid is less sensitive than thyroid 
ultrasonography when identifying nodules. The 
detection limit for most thyroid examinations is a 
minimum of 1.5 cm in diameter (Tan et al., 1995). 

Sigmoidoscopies and GI workup: 

Several long-term studies havle been conducted in 
patients who have previously undergone thyroid 
surgery and radioactive iodine ablation for papillary 
thyroid carcinoma. In a long-term study of over 35 
years, cumulative recurrence rates of thyroid cancers 
were less than 9% (Mazzafeni and Jhiang, 1994). 

Sigmoidoscopies were done on the Offshore Venture 
and at the U.S. Army Hospital on Kwajalein Island. 
Once the program became land-based, two additional 
Olympus flexible sigmoidoscopy units were purchased 
for the medical program. This increased the efficiency 
of the gastroenterologist’s time. Also, it should be 
noted that both units were in compliance with the 
increasingly stringent stexiliz-ition requirements. The 
sigmoidoscopies, colonoscopies and proctoscopic 
examinations were conducted either by the visiting 
gastroenterologist, or by one of the surgeons located 
permanently on Kwajalein. 

The second major emphasis for this report was to 
follow up on mammograms in women, both in the 
man&ted and volunteer comparison groups. No 
mammography was performed in 1994 because it was 
agreed that the vessel-based unit was not up to 
current standards. In 1995, anangemknts were made 
wit& the U.S. Army Hospital on Kwajalein Island to 
refer all female patients for routine mammography. 
In 1995, patients requiling diagnostic mammography 

Hepatitis B surface antigen was detectable in a 
number of patients, who were routinely monitored with 
alphafetoprotein for the development of any 
hepatocellular problems. This was an ongoing 
procedure, and patients were treated annually with 
alphafetoprotein levels, hepatic ultrasound, and liver 
biopsies, as indicated. 

were referred to the Straub Clinic and Hospital. In 
1996, with the inception of the land-based program 
and the availability of a radiologist, diagnostic 
mammography was performed at the U.S. Army 
Hospital on Kwajalein Island. During the conrse of 
the five years, palpable nodules ‘were detected on a 
number of patients. Initially, the majority of these 
patients were referred off-site to Honolulu for 
diagnostic biopsies and surgical procedures. These 
.patients were subsequently followed-up through the 
Straub Clinic and Hospital. In 1996, arrangements 
were made with the Kwajaleim surgical staff to 
perform routiue biopsy procedures, thus creating a 
reduction in the number of Honohrlu referrals. There 
were a total of 39 referrals made for mammogram- 
related abnormalities. These patients were referred 
for surgical procedures or evaluations at Kwajalein or 
Honolulu. A number of these procedures turned out 
to be benign, and only one patient was detected to 
have breast cancer. This patienlt was treated with 
radiation therapy in Honolulu, since that was her 
location of residence. 

Hematological evaluations were continued when 
appmprkte by means of routine blood counts, platelet 
counts, serum protein electrophoresis, and bone 
marrow aspirations. The results of the CBC’s and 
chemistries are listed in Appendix B. 

Referrals to the Tertiary Medical Care Center and 
to the RMI Government: 

As previously indicated, the number of referrals to 
the Tertiary Medical Care Center in Honolulu 
decreased after the program became land-based. The 
overall ref& for various patients are listed in Table 
9. In general, the thyroid-related referrals were mainly 
to repeat thyroid FNAs, to perform surgical excision of 
thyroid nodules, and to follow up with radioactive 
iodine scans for those patients who had previous 
thyroid cancers. 

Patient Deaths During 1992 - 19%: 

The third major initiative for this report was to 
institute the blood tests for PSA for all males who 
had palpable prostate enlargements. This resulted in 

There were a total of 25 of the original 253 
mandated patients and 14 of the 227 vohmteer 
comparisonpatients who expired during this reporting 
period. Thetotalpexcntageofmandakd patients who 
expired during this reporting period was 9.99%; the 
expiration percentage of the volunteer comparison 
patientswhoretumedforannualvisi&was62%. A&r 
42yearqtherestillcxmtinuetobefewdifferences 
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TABLE 9. Referrals to the Tertiary Care Center and to the RMI Govemment. 

IXStXSeslcO~ditiOnS 

Anemia 

Back pain 

Breast 

Cardiology 

Dental 

Diabetes 

Endocrine visits 

Gastroenterology 

Gynecology 

Hypertension 

Leg cramps 1 4 

Non-thyroid neck mass 3 1 

Neurological 2 1 

Ophthalmological 12 3 

osteoarthritis 2 1 

Pituitary tumor 1 Cl 

pulmonary 18 5 

Skin lesions 1 4 

Surgery (non-thyroid) 5 1 

Thyroid 70 20 

Urology 26 7 

.&&&&s : . :‘: ‘\ ‘s’~~~;;“j:- ;y$& *:: ‘:‘: 1. _ rtiw 

between the percentage of patients iu the mandated 
groups compared to the gender and age-matched 
volunteer patients. It should be noted that 
becausemanypatientslivedonatoIlsorolltuislands 
located a great distance from major population 
centers, the cause of death is usually not recorded 
alu$ theref~, tmkllown. Individual summaries for 
each of the patients who expired within each group 
(mandated aud vohmtecr wmparison) are shown 

’ below: 

Deceased patients in the mandated groups are 
specified by island: Rongelap (R) and Utrik (U). 

Subject No. 1 (R). This ~8s an 82-year old woman 
whose main symptoms were inability to walk, B12 
deficiency, and probably mild myelodysplastic 
syndrome. She also had persistent psoriasis and 
hypothyroidism She was being treated with Synthroid 
200 mcg daily and B12 injections for the anemia. The 
causeof&atilisllnlmown. 
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Subject No. 2 (R). This patient was a 60-y= old 
male who had status post thyroidectomy and 
laryngectomy for squamous cell carcinoma. His 
laryngeal carcinoma developed iu 1992, when he first 
had symptoms of progre&ve hoarseness for 
approximately 8 months. The diagnosis was made by 
iaryngoscopy and the fjnd@s were of multiple 
nodules among the vocal chords. He also received 
chemotherapy for metastatic mgeal carcinoma to 
the right upper lobe of the hmg. His thyroidectomy 
wasin1977forabenigndisease. Hehadahistoryof 
hypothyroidism for which he was being treated with 
synfilroid 200 mcg daily. The cause of death was not 
reported, but may have been due to metastatic 
laryngeal carcinoma to the right upper lobe of the 

hmg* 

Subject No. 3 (R). This was an 82-year old male 
who was last seen in 1992 coy!aining of mild back 
pain which was due to an nn~uxy. His physical 
examinationwas unremarkable at that time, and his 
only pmblems were the presenx of bilateral cataracts 
andstableauemk Healsobadverymildrenal 
ins&iciencyastidenceofaslight illCXMCiXlSUtIDl 

creatinine. The patient was also known to have 
hereditary n-thy. The cause of his death is 
UTlkXlOWll. 

Subject No. 4 (R). This was a 60-year old male 
whowassceninMarch1996. Hehadahistoryof 
blood in his stools for which he was being examined 
by colonoscopy. This test found no evidence of 
malignancy, and no &&Sable lesions were visible. 
Thepatienthadmildlenal~encyasevidence 
of slight kcreaseinsemmcreatinineandB12 
deficiency. Hewasalsonotedtohaveanabnonnal 
F’SA. HewasalsobeingtreatedwithVasotecfar 
mild~on. nlc--ofhisdcath 
isuIlhlom 

Subject No. 5 (R). This was a 64-year old male 
whowaslastseeninMar&W94,andhish&ny 
included hypothyroidism far which he received 
syntkroid 200 mcg daily. His past medical history 
inchadedamilddegreeofrenalimpa6e&and 
minimalupperGIr&lux&eated’ . ‘*I slywith 
Maalox. Hewasalsoknowntohavewsmam’s 
disease with extens%e lnultiple ampuhuions of his 
Gngasandtoes. Healsobadb&wknecampuWion 
0ftherightlegalsoduetoHansenkdisease. The 
causeofhisdeathislmknowxL 

SubjectNo,6(U). Thiswassa78-yearoldfkmale 
whowaslastscmin1995asahomevisk Shehad 

a long standing histoxy of diabetes mellitus and was 
treated with Micronase 5 mg daily. She was also 
receiving 100 mcg of Syntbroid daily for a prior history 
of thyroidectomy for benign disease. When she was 
last seen at home, she was confined to bed and had a 
low blood pressure, but the rest of the physical exam 
was unremarkable. The immediate cause of death is 
UdCIlO%lL 

Subject No. 7 (R). This was a 78-year old male 
who was last seen in 1992 and expired in 1995. He 
declined visits to the medical facilities when he was 
conta&ddmingthemissions. Whenhewaslastseen, 
he had a history of decreasing vision and difEculty 
walking. He had a fixed flexion deformity of his knee 
and dimikshed flexion of the spine. He also had 
hypothyroidism for which he was receiv@ 200 mcg of 
Syntbroid daily. In 1991, he had been seen at Stzaub 
Clinic and Hospital fix tubenxlosis. He also had a 
history of cerebral vascular accident with left-sided 
hem@esis. The cause of his death is &mown 

Subject No. 8 (U). This was an 80-year old male 
whowaslastseenin1991. ThepatienthadahisQxyof 
left-sided hemipan& and infection of his right foot 
He had a previous histoxy of left lower ex&em&y below 
knee amputation. He also had a history of per@herA 
neumpathyandmildcataracts. Theimmed&ecauseof 
hisdeathwasnotqoxted. 

Subject No. 9 (U). This was a 92-m old male 
whoexpiredinM4uroin1993,duetopaeumaniaand 
senility. Hewaslastseenbytbemedicalprogmmin 
1992inahomevisk Attbattime,hispredominant 
complaintsweremilddennatitis,con@ationanda 
pilonidal cyst He was also found to have benign 
prostaiic hyperkophy. He was given symptomatic 
tIWmentatthattimewithlocalcreams for his skin 
lesionsandDulcolaxforhiswnst+ion. Hewas 
adm&edtoMajuroHospitalforatotaloffivedaysand 
expiredinthehospitaL 

. 

Subject No. 10 (U). This was an 89-year old male 
whohadahistoryofirondefickqanuniaandguaiac 
positivestooL Hewaslastsecnasarefknalto&aub 
ClinicandHospitalfaraworkupofalargescrotal 
maq8ndlowhaeoglobinand~Thepgtient 
hadsmgeryfor lefiii.@nalhunialrepairandleft- 
sided- Thepathologyrepoltofthk 
spe&nenindicskthatthepatienthadaLeydigcell 
tumorwithevidenceofpuknarymetastasesasseen 
on chest x-ray. ‘RIC cause of his death was not 
~~~ybavebeenduetothemetastatic 

ce . 
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Subject No. 11 (U). This was a 4%year old 
female who was seen by the medical program in 
March 1993. She had a history ‘of long standing and 
poorly controlled diabetes melhtus. In May 1990, 
she had a left breast mass which was found to be 
benign This patient was admitted to h4ajuro Hospital 
inAugust1993,andtheimmediatecauseofherdeath 
wasreportedtobecardiacanestwhichwaspremmed 
to be due to electrolyte imbalance secondary to 
chronic diarrhea. 

Subject No. 12 (U). This was an 82-year old male 
who was last seen as a home visit in 1995. The 
patient expired in March 1996. He had a history of 
diabetes melhtus with acceptable control, and chronic 
anemia which was stable. He ,also had status post 
right toe amputations due to his diabetes. His 
diabetes was adequately controlled with Micronase 
10 mg daily. His prior history mchrded surgery for 
benign prostatic hypertrophy in 1980, and surgery 
forcauuztsin1987and1990. ‘Iheimmediatecause 
of his death is unknown 

Subject No. 13 (U). This was a 40-year old male 
whowaslastseenin1992. ‘Ihepatienthadahistory 
of hypertmsion for which he was being treated with 
Vasotec 10 mg daily. The patient also had an 
elevated prohxctin level which was not related to 
hypothyroidismortheresultofothermedicationsthat 
he was receiving. Work up of his pituitary gland 
included a CT scan which showed an empty sella 
asso&ed with elevated levels of prolactin. The high 
levels of pro&tin also caused him to be impotent 
rhepatientalsohadprobablecomnaryarterydisease 
with cardiomyopathy, and there was evidence of 
myocardial inkction on an old. cardiogram. The 
paticntasachronicsmokerandalsohadbeena 
heavy alcohol drinker, which may have contributed 
to the cardiomyopathy. The immediate cause of his 
deathisunknown. 

Subject No. 14 (U). This was a 71-year old 
womanwhowaslastseenatthemedicalmissionin 
Mamh1993. Shewasref~tosuaubclinicand 
HospitalinMay1991 foraquestionableabdomkl 
mass. WorkupatthattimewasumemarMlefbr 
anymasses. Shewasseenagainirl1992. Therewas 
aconumofweightlosa. Shewasseenoucemoreiu 
April 1993 far recunent a&minal’problems. A 
masswas&scoveredbycTiuthexegionoftheaorta 
and a biopsy of this mass indicated poorly 
di&entiated adenocarcill0~ with an unknown 
pimarysome. Thecauseofdeathisunlmowqbut 
may have been due to the poorly difherentiated 
adenocarciuoma. 

Subject No. 15 (U). ‘This was a 90-year old woman 
who was last seen in the medical program in April 
1992. She had a history of constipation, hematnria, 
normocytic anemia and borderline hypertemion. The 
patient also had bilateral cataracts and nonspecific 
complaints of joint pains and was taking symptomatic 
treatment for all of these problems. ‘The cause of her 
death was not immediately apparent 

Subject No. 16 (U). This was a 67-year old male 
whowaslastseenforavi.sitinMarch 1992. Hehada 
history of myoca&al infamtion, hypertemion, and 
diabetes mellitus, and was being treated with 
Micronase 5 mg daily and Vasotec 5 mg daily. His 
diabetes was inadequately controlled and he had 
multiple ulcerations over his extremities. During his 
last visit he was found to have a prominent abdominal 
aorta and was being refmed to h4ajuro for an 
ultrasound. The immediate cause of his death is 
ldUl0WI.l. 

Subject No. 17 (U). This was a 75-year old woman 
whohadbeenseeninMarch1992bythemedicalteam 
She was found to have out-of-control diabetes, 
increasing kidney function impairment and 
hypertension. In 199 1, she was referred to Honolulu 
forpemktent microscopic hematuria, which was found 
tobeduetoarenalcalcuhrs. A mammogram showed 
nipple reuactio~ and there were vascular calcifkations 
iubothbreasts. Ihecauseofherdeathisunlmown. 

Subject No. 18 (U). This was an 83-year old female 
whowaslastseenduringthespriug1993mission.Her 
past history iuchlded colon cancer surgically couected 
in 1985. She hadnegative colcmoscopies iu 1988. She 
wasfoundtobeuuresponsiveandtohavemassive 
urmary tract infkclion. she was treated with 
intravenous antibiotics aud hydration, and then 
transfkrredtoMajuroHospitalforcxmkuedcare. The 
immediatecauseofherdeathwasunknownbut 
pmaumedtobeduetourosepsisandcoma. 

Sabjeet No. 19 (R). This was a 78-year old male 
lastseeninthef%llof1993withahiatoryofdiabetes 
with ophthalmopathy. He also had a his&try of 
hypertxkou, hyperlriglyceridemia, and positive 
HepatitisB. Thepatientexpiredinl994;immediate 
causeofdeathist&lown. 

Subjaet No. 20 (R). This 89-year old male was last 
seeninAugust1994attheStraubChnicandHospital 
He had colonic polyps, an abnormal thyroid 
ultrasouud, a history of anemia, and hypothyroidism 
replacemem with Syuthroid. In April 1994, he also 
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had a history of a CVA and aphasia. The patient 
expired in October 1994; the cause of his death is not 
kIlOWIl. 

Subject No. 21 (R). This 75year old female was 
last seen in 1994 during the :fall mission. She had 
been taking Synthroid for hypothyroidism. She also 
had a history of Type II Diabetes Mel&us which was 
treated with Micronase. She was status post cerebral 
vascular accident. The patient: expired in July 1995, 
and the immediate cause of her death is not known. 

Subject No. 22 (U). This patient was an 83-year 
old male, last seen during the fall 1993 mission. He 
had a history of anemia, glaucoma, mild 
hypertension, and renal abnormalities. His past 
history also included aeortic stenosis and 
hypertriglyceridemia. The immediate cause of his 
death is not known. 

Subject No. 23 (U). This 7’7-year old male patient 
had a history of chronic obstructive lung disease and 
hematur&andhadbeenseenattheSttaubChnicand 
Hospital for abdominal aortic aneurysm. He had a 
urinary cytology which showed no evidence of 
carcinoma. He was extensively worked upon with 
abdominal CT and renal ultrasound at the Straub 
Clinic and Hospital, and the only abnormality 
detected was a large aneurysm. No cause of death 
was identi&ble. 

Subject No. 24 (U). This female was horn in 1923 
and probably died in 1992. The patient was a 69 year 
old female who had a history of iron deficiency 
anem& denlent& organic brain syndrome, and 
hypothyroidism The patient was homebound, and 
had been in that condition for several home visits, the 
last one in 1992. The immediate cause of her death 
is unknown. 

Subject No. 25 err). This 6:2-y& old female was 
anunknowndiabeticformanyyearswithahistoxyof 
back and knee pain, as well ;as hemorrhoids. Her 
diabetes had been well controlled, and the patient’s 
pain symptoms were relieved with analgesic therapy. 
ThepatientwaslastseeninSeptember1993,andthe 
immediate cause of her death iii unapparent. 

Subject No. 1. This was a 56year female last 
seen during the spring 1996 mission. She had a 
&story of congestive heart f&ihxe, atrial Ebrillation, 

microhematuria, and diabetes mellitus. The patient had 
aortic stenosis and regurgitation with angina, and had 
required cardiac surgery for valvular replacement in 
1980. The problem with the congestive heart failure 
appeared to be worsening when she was seen during 
the mission. An electrocardiogram showed atria1 
fibrillation, and the chest x-ray showed congestive 
cardiomegaly with pleural effusions bilaterally. The 
patient was treated during the mission, and then 
referred to the RMI Government for continued care. 
The immediate cause of her death was unlarown. 

Subject No. 2. This was an &I-year old female who 
was seen during the spring 1993 mission. She had a 
history of anemia of non-specific origin, a heart 
murmur and elevated cholesterol levels. She also had 
a history of diabetes mellitus and mild renal 
impairment. She was treated with Micronase 5 mg 
daily, and symptomatic treatment for analgesia with 
Tylenol. The immediate cause of her death was 
UIlhOWll. 

Subject No. 3. This was a 62-year old woman with 
a previous history of anemia and nonspecific joint 
pains, as well as diabetes mellitus with adequate 
control. She had been treated with Micronase (4 tablets 
twice a day) and multivitamins. She had no 
abnormalities noted on her most recent thyroid 
ultrasound Flexible sigmoidoscopy done duting that 
visit was normal. There was no immediate known 
cause of death noted. 

Subject No. 4. This was au 8 1 -year old woman with 
a history of diabetes mellitus and status post thyroid 
carcinoma treated surgically in 1982. It was an occult 
papillary carcinoma. She had been treated with 
Micronase 5 mg daily and Synthroid 100 mcg daily. 
She also was known to have nonspecific joint pains and 
ahistoryofanemia. ShewaslastseeninMarch1996, 
and treated with the above mentioned medications. She 
also had elevated cm&nine, and high triglycerides and 
cholesterol. The immediate cause of death is not 
known. She is known to have expired in September 
1996. 

Subject No. 5. This was a 70-year old male who 
had a previous history of hypothyroidism diagnosed in 
1992. He was being treated with Synthroid 200 rncg 
daily. Routine thyroid ultrasound indicated a 
multinodular gland with some rem extension. 
FNA was done on one of the nodules, and this was 
nondiagnostic. The patient also had a history of 
&aracts in both eyes, and had a routine sigmoidoscopy 
in 1992 which was normaL The immediate cause of his 
death is not known. 
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Subject No. 6. This was a 73-year old female who 
was last seen duriug the spring 1985 mission. No 
other records were available after 1985 to make a 
satisfactory assessment of her medical condition She 
was, however, known to be hypertensive, and was 
treated with Hydrochlorthizine. There is no latown 
cause of death. 

Subject No. 7. This was a 47-year old woman 
who was last seen during the fall 1995 medical 
mission. She had a history of diabetes mellitus 
treated with Micronase. She also had a history of 
fungal infections and microhematuria. Her thyroid 
function tests were normal and her last known blood 
tests for serum chemistries were normal. She also 
had iron deficiency anemia, a urinary tract infection, 
and multiple joint pains. ‘The immediate cause of her 
death is not known. 

Subject No. 8. This was an 82-year old male who 
was last seen during the fall 1993 mission. He had 
progressive anemia and refused to have bone marrow 
testing. A house call was made to evaluate his 
medical status. He was found to be unresponsive 
during his visit but moved all his extremities. He had 
some cough and fever for about a month prior to the 
home visit. The impression was that of severe 
cachexia secondary to his age, and the family decided 
against transporting the patient for further care at a 
hospital. The patient reportedly died soon after the 
home visit. 

Subject No. 9. This was a 62..year old female who 
was last seen during the Medical mission in March 
1993. She had a history of diabetes mellitus which 
was treated with Micronase 5 mg daily. She also had 
nonspecific joint pains, as well as vulvulitia. Her 
laboratory tests during the last visit indicated no 
specific abnormalities. She was later admitted to 
Majuro Hospital in a coma of 284-hour duration and 
sepsis. She was eventuaUy diagnosed with meningitis 
which was reported to be the cause of her death on 
the death certificate. 

Subject No. 10. This was a 70-year old male seen 
at Ebeye Hospital during the spring 1994 mission. 
He had been admitted to Ebeye Hospital with a 
history of osteomyelitis, and sepsis. He alao was a 
lQlOWIldiabetiCi3XldwaSbCiIlgtreatedWithMi~ 

5 mg daily. He had a prior history of 
thrombocytopenia of unknown etiology. During the 
hospital visit he was given Ciprofloxin 500 mg twice 
a day and was given a renewal of his Micronaae 
prescription. The immediate cause of his death was 

not known but presumed to be sepsis due to 
osteomyelitis. 

Subject No. 11. This was a 53-year old male who 
was last seen during the 1994 fall mission. He expired 
in 1995. He had a history of cerebral vascular accident 
which occurred several years ago, and he had residual 
left-sided hemipamsis. He had impaired renal fimction, 
and a history of anemia. He also had a history of 
hypertension, which was controlled with Nifedipine 10 
mg four times daily. The patient had no thyroid 
abnormalities. The immediate cause of his death was 
not known. 

Subject No. 12. This was a 70-year old male who 
was last seen during the fall 1995 mission. The patient 
had a history of multiple thyroid nodules which were 
diagnosed on thyroid ultrasound. These were benign. 
He also had a history of hypertemion, bronchial asthma 
with chronic obstructive lung disease, and congestive 
cardiac failure. He also had Type II Diabetes Mellitus 
associated with obesity. The patient expired in 1996 
and the immediate cause of his death was not known. 

Subject No. 13. This was a 5 1 -year old female last 
seen during the fall 1993 mission. She had a history of 
urinary tract infection, Diabetes Mellitus with 
neuropathy, degenerative arthritis of the cervical spine, 
and a class III PAP smear. She had a painless mass in 
the right breast which was most likely of inflammatory 
origin. She was referred to the 177 Health Care 
Program for treatment and excision of the mass. The 
immediate cause of her death was unlarown. She 
expired in 1996; since 1994, she had not been 
attending follow-up visits to the Medical Program. 

Subject No. 14. This was a 71-year old female last 
seen during the fall 1992 mission during a home visit. 
During the last mission that she was seen, she was 
found to have Type II Diabetes Mel&us (she took 
insulin for a short time, then switched to oral agents), 
h-on, heating difficulty, and bilateral cataracts. 
She was treated with Micronaae 5 mg daily and 
Vasotec 10 mg daily. She subsequently refused other 
visits and expired in 1995. The immediate cause of her 
death is unknown. 
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Epilogue 

bY 
E.P. Cronkite, M.D. 

On March 1, 1954 following a detonation of a thermonuclear bomb, Rongalap and Utrik inhabitants, as well as 
American Servicemen were exposed to fallout. Several Marshallese had sufficient fallout material on their skins to 
produce Beta bums. The bums healed leaving scars in some individuals. There were significant decreases in white 
blood cell and platelet counts which ultimately returned to normal. There had been nausea, vomiting and diarrhea in 
some of the Marshallese which w,as not reported in the exposed Americans. The team that observed the exposed persons 
returned to the US when it became evident that the exposed persons were recovering from the effects of the fallout 
radiation. 

On July 12-13 1954, Dr. John :Bugher, Director, Division of Biology and Medicine of Atomic Energy Commission 
convened a meeting of all personnel that had observed the Rongalap and Utrik inhabitants caught in radiation fallout 
in order to discuss the future management of these Marshallese patients. He made it clear that the DBM-AEC would 
be responsible for the future obs’ervation and care of the Marshallese that had been exposed on Ailinginae, Rongerik 
and Utrik Atolls and that the Department of the Interior was responsible for general medical surveillance of the 
Marshallese on other atolls. It was decided that V.P. Bond would lead a team to survey the status of the Rongalap and 
Utrik inhabitants of the above atolls six months after the accident and that E.P. Cronkite lead a team 12 months after 
the accident. Dr. RA. Conard assumed responsibility in 1956, for direction of the continuing Marshallese Medical 
Program involving those individuals exposed on Ailinginae, Sifo, Rongelap and Utrik under auspices of BNL. For 25 
years, Dr. Conard guided the program with skill and diplomacy. There were some turbulent times, when through 
misunderstanding of the role of the BNL team, the Marshallese became uncooperative largely as a result of political 
problems. 

There is no question that the radiation was responsible for skin bums, epilation, temporary suppression of 
hemopoiesis, thyroid hypofimction, thyroid tumors and probably responsible for the fatal case of acute leukemia. One 
can never be absolutely certain since it is not possible to tell the difference between spontaneous leukemia and radiation- 
induced leukemia. Based upon the extensive data collected in Japan on the survivors fkom the atomic bombs at 
Hiroshima and Nagasaki, it is most unlikely that further radiation effects will be observed in the Rongalap and Utrik 
inhabitants caught in radioactive fallout. However, there are problems traceable to the nuclear bomb testing in the 
Marshall Islands. 
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CARDIOLOGY 

Maj Janet Hays, MD 

DERMATOLOGY 

Richard Ostreicher, MD 

EMERGENCY MEDICINE 

Douglas Binder, MD 

Eric Lindborg, MD 

Steven Mehaffey, MD 

APPENDIX A 

PROFESSIONAL STAFF PARTICIPATING IN THE 
1992-1996 MARSHALL ISLANDS SURVEYS 

PARTICIPATING AFFlLlATlON 
SURVEY 

s/92 

s/92 

F/93 

F/95, S/96 

s/95 

LaVonne Berg. MD 

Robert Blank, MD 

Col Michael Bomemann, MD 

s/92 

s/95 

St94 

Senior Cardiology Fellow 
Brook AMC 
San Antonio, TX , 

Sr Resident, Dermatology 
NY Univ Med Center 
NYC, NY 

Resident, Emergency Med 
Bronx Municipal Hosp Ctr 
NYC, NY 

Chief of Staff 
Kwajalein Hospital 
Kwajalein, MH 

Staff Physician 
Kwajalein Hospital 
Kwajalein, MH 

Fellow, Endocrinology 
Case Western Reserve Univ 
Cleveland, OH 

Fellow, Endocrinology 
Rockefeller Univ 
NYC, NY 

Chief, Endocrinology 
Dept of Medicine 
Tripler AMC 
Honolulu, HI 
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Barbara Fleming, MD 

CPT Lloyd Hancock, MD 

Maj Gregory Hughes, MD 

Mark Lakshmanan, MD 

James Magner, MD 

Lawrence Parker, MD 

Maj R. Michael Tuttle, MD 

Ashok Vaswani, MD 

CMD Ann Yoshihashi, MD 

FAMILY PRACTICE 

CDR Nathaniel Cobb, MD 

Kevin Cook, MD, MPH 

s/93 

St96 

s/94 

s/93 

F/96 

F/94 

F/93, F/96 

S/92/ F/94, F/95, S/96 

s/95 

F/96 

F/92 

Assoc Chief of Staff 
VA Medical Center 
Cleveland, OH 

Asst Chief, Endocrinology 
Eisenhower Army Med Ctr 
Fort Gordon, GA 

Staff Endocrinologist 
Tripler AMC 
Honolulu, HI 

Senior Instructor 
Dept of Endocrinology 
Metro Health Med Ctr 
Cleveland, OH 

Professor of Medicine 
East Carolina Univ Sch of 
Med 
Greenville, NC 

Asst Chief, Endocrinology 
VA Med Ctr 
Long Beach, CA 

Chief Endocrinology 
Walter Reed AMC 
Washington, DC 

Consulting Endocrinologist, 
MIMP 
Asst Prof of Medicine, SUNY, 
NY 

Fellow, Endocrinology 
National Naval Med Center 
Bethesda, MD 

Director, Indian Health 
Service, PHS 
Albuquerque, NM 

Staff Physician 
Kwajalein Hospital 
Kwajalein, MH 
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GASTRONENTEROLOGY 

Michael Bliss, MD s/92, r-195 

Peter Ells, MD 

Wayne Lucas, MD 

HEMATOLOGY 

William Adams, MD 

Jean Howard, MD 

INFECTIOUS DISEASES 

Dina Toren, MD 

INTERNAL MEDICINE 

Colin Atterbury, MD 

Maj Benjamin Berg, MD 

._ 

Michael Hamilton, MD, MPHI 

Thomas Minor, MD 

S/96 

F/96 

5192. F/92 

S/92, F/92, S/93, F/93, 
S/94, F/94, S/95, F/95, 
S/96, F/96 

F/92 

s/93 

sl94 

F/94 

s/95 

Prof of Medicine 
Boston City Hospital 
Boston, MA 

Acting Dir, Gastroenterology 
SUNY, Stony Brook 
Stony Brook, NY 

Fellow, Gastroenterology 
Boston City Hospital 
Boston, MA 

Medical Dir, MIMP (to 1992) 
Brookhaven National Lab, 
Upton, NY 

Hematology/Oncology 
Medical Dir, MIMP (from 
1993) Brookhaven National 
Lab, Upton, NY 

Dept of Infectious Disease 
Fellow, NY Univ Med Center 
NYC, NY 

Chief of Staff 
Yale School of Med 
New Haven, CT 

Staff Pulmonologist 
Dept of Medicine 
Tripler AMC, Honolulu, HI 

Clinical Asst Prof of Medicine 
Duke Univ Med Ctr 
Durham, NC 

Fellow, Medicine 
Mayo Clinic 
Rochester, MN 
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NEPHROLOGY 

James Barr, MD, PhD 

NUCLEAR MEDICINE 

John Harbert, MD 

Henry Royal, MD 

OB/GYN 

Stuart Abrahams, MD 

Frank Anderson, MD, MPH 

Lauren Brown, MD 

Pui Chun Cheng, MD 

Richard Gallagher, MD 

Col Samuel Heth, MD 

Robert Holland, MD 

William Inkret, MD 

s/92 

F/95 

396 

F/95 

F/93 

s/93, s/94, s/95 

S/94 

F/96 

F/94 

Fl95 

F/96 

Staff Nephrologist 
Dept of Medicine 
Brook AMC 
Houston, TX 

Prof Emeritus, Nut Med 
Georgetown University 
McLean, VA 
Advisor to Presidential 
Committee on Radiation 

Prof of Radiology 
Mallinckrot lnst 
St. Louis, MO 
Member of Presidential 
Committee on Radiation 

Private Practice, GYN 
Greensboro, NC 

Fellow/Instructor, GYN 
John Hopkins Univ 
Baltimore, MD 

Pediatric Gynecologist 
Children’s Hospital 
Boston, MA 

Chief Resident, GYN 
Stony Brook Univ 
SUNY, Stony Brook, NY 

Private Practice, GYN 
Concord, MA 

Staff Physician, GYN 
Tripler Army Med Ctr 
Honolulu, HI 

Staff Physician, GYN 
Mountainview Woman’s 
Health 
Grandview, WA 

Private Practice, GYN 
Denver, CO 
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Michael Janicek, MD 

CMD Robert Laliberte, MD 

Gilda Lorensen, MD 

Rochelle Mathieu, RN, NP 

Leonard Schonberg, MD 

John Tucker, MD 

Marina Torbey, MD 

Maj Mary Zozulin, MD 

PATHOLOGY 

Donald Paglia, MD 

PULMONARY 

Herman M. Blaton, MD 

Robert Fallat, MD 

Maj Joseph Kern, MD 

s/93 

S/96 

F/94 

F/93 

S/96 

S/92 

St92 

St95 

Sl93, s/94 

S/92 

F/93 

F/94 

Chief Resident, GYN 
John Hopkins University 
Baltimore, MD 

Chairman, Dept of OB/GYN 
Phoenix Indian Med Center 
Phoenix, AZ 

Staff Physician, GYN 
Carolina Permanente Med 
Grp 
Raleigh, NC 

Private Practice, GYN 
Hilo, HI 

Private Practice, GYN 
Helena, MT 

Asst Clinical Prof of GYN 
Harlem Hospital 
NYC, NY 

Attending Physician, GYN 
Albert Einstein College of 
Medicine 
Bronx, NY 

Staff Physician, GYN 
US Air Force MC 
Grand Forks, ND 

Prof of Pathology 
UCLA 
Los Angeles, CA 

Chief, Pulmonary Service 
Brooke AMC 
San Antonio, TX 

Dir of Pulmonary Research 
California Pacific Med Ctr 
San Francisco, CA 

Staff Physician, Pulmonary 
Dii 
Madiian Army Canter, 
Tacoma, WA 



CDR Scott Sageman, MD F/96 

RADIOLOGY 

William Brant, MD F/94 

Maj Allen Chantelois, MD 

LCDR Daniel Davis, MD 

s/92 

F/96 

CPT Michael Freckleton, MD s/95 

CPT Walter Goff II, DO 

Col Chris Jennings, MD 

CMD David Lawrence, MD 

LTCD Robert McFarland, MD 

Maj David May, MD 

F/94 

S/96 

St94 

S/96 

St95 

Philip Moyer’s, MD 

Robert Shepherd, MD 

F/95 

F/95 

Staff Physician, Pulmonary 
Div 
Naval Med Ctr 
San Diego, CA 

Assoc Prof of Radiology 
Univ of CA - Davis 
Davis, CA 

Staff radiologist 
Fiiimmons AMC 
Aurora, CA 

Diagnostic Radiologist 
Dept of Radiology 
National Naval MC 
Chesapeake, VA 

Chief, Outpatient Radiology 
Air Force MC 
Lackland, TX 

Chairman, Radiology Dept 
Naval MC San Diego 
San Diego, CA 

Staff Radiologist 
Tripler Army Med Center 
Honolulu, HI 

Director, MRI 
National Naval bled Ctr 
Bethesda, MD 

Staff Radiologist 
San Diego Naval Med Center 
San Diego, CA 

Sm Radiologist 
Witford Hall APB 
Lackland, CA 

Fellow, Radiology 8 Nut Med 
Barnes Hospital 
St. Louis, MO 

Chair of Radiology 
Univ of Texas Health Center 
Tyler. TX 



Virginia Toombs, MD 

Philip Wiest. MD 
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Earl Thomhill. MD 

NURSES 

Altina Anien 

Toltha Arelong 

Sandy Bales 

Marlene Brady 

Kathy Campbell 

Trudy Campbell 

Lynda Firment 
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Reine Heine 
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Stanley Jacob 

Helen Jetnil 
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F/94 
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Private Practice, Radiology 
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California 

Asst Prof Radiology 
VA Medical Ctr 
Albuquerque, NM 

Staff Physician 
Kwajalein Hospital 
Kwajalein, MH 

Majuro Hospital 
Majuro, MH 

Majuro Hospital 
Majuro, MH 

Majuro Hospital 
Majuro, MH 

Kwajalein Hospital 
Kwajalein, MH 

Kwajalein Hospital 
Kwajalein, MH 

Kwajalein Hospital 
Kwajalein, MH 

DOE 
Washington, DC 

Kwajalein Hospital 
Kwajalein, MH 

Majuro Hospital 
Majuro, MH 

Private Practice 
Denver, Co 

Ebeye Hospital 
Ebeye, MH 

Majuro Hospital 
Majuro, MH 

Majuro Hospital 
Majuro, MH 
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Kelly Johnson 

Leslie Kirkham 

Clementina Lalimo 

Tinar Lalimo 

Rosebeth Lang 
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Utena Marshall 

Tina Naisher 
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Ivy Springer 
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s/93 
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F/94, F/96 

F/96 

Tripler AMC 
Honolulu, HI 

Kwajalein Hospital 
Kwajalein, MH 

Majuro Hospital 
Majuro, MH 

Majuro Hospital 
Majuro, MH 

Majuro Hospital 
Majuro, MH 

Majuro Hospital 
Majuro, MH 

Majuro Hospital 
Majuro, MH 

Majuro Hospital 
Majuro, MH 

Majuro Hospital 
Majuro, MH 

Kwajalein Hospital 
Kwajalein, MH 

Majuro Hospital 
Majuro, MH 

Kwajalein Hospital 
Kwajalein, MH 

Armer lshoda Hospital 
Majuro, MH 

Dept of HHSlPublic Health 
Service, Bethesda, MD 

Kwajalein Hospital 
Kwajalein, MH 

Resident Nurse 
Walter Reed AMC 
Washington, DC 

Mary Ulyat S/96 Private Nurse 
Upton, NY 
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PHARMACY 

NAME 

Jiri Cizinsky 

Blanka Cizinsky 

ADMINISTRATION 

NAME 

Peter Heotis, MPS 

William Scott 

TECHNICIANS 

NAME 

Robert Brown, Tech 

Linda Cavaliere, RT 

Helmer Emos, Tech 

Lee Harris, RT F/92, S/93, F/93 

John Heinrtchs. MS Sl92 

William Lehman, RT 

Fran Putnam, RT 

Tonya Sheppard, RT 

Veronica Simpson, RT 

Harry Ulyat, Tech 

S/94, S/96 

St96 

Consultant. MIMP 
Upton, NY 

Pharmacy Assistant 
BNL, Upton, NY 

S/92, F/92, S/93, F/93, 
S/94, F/94, S/95, F/95, 
S/96, F/96 

Admin. MIMP (from 1993) 
BNL, Upton, NY 

S/92, F/92 Admin, MIMP 
BNL, Upton, NY 

F/93, S/94, F/94, S/95, 
F/95, S/96, F/96 

F/95 

S/92 - F/96 

S/92, F/92, S/93, Sl94 

S/92 

s/94 

S/94 - F/96 

S/92, F/92, S/93, F/94 - F/96 

MIMP 
BNL, Upton, NY 

Medical 
BNL, Upton, NY 

MIMP, BNL 
Ebeye, MH 

Honolulu, HI 

Medical 
BNL, Upton, NY 

Medical 
BNL, Upton, NY 

Stony Brook Univ 
Stony Brook NY 

Sacramento, CA 

Long Island, NY 

BNL, Retired 
Crystal River, FL 
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Capelle DeBrum, Translator 

Elsa Patton, Translator 
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Pamela Hazel 

Max Helkena 
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Marie Laik 

Linda Hall 

F/93 - F/96 

F/96 

s/92 

S/92, S/93, F/93, F/94 

F/93 

F/93 

Sl95 

S/96, F/96 

S/96, F/96 

F/96 

Bechtel Nevada 
Honolulu, HI 

Kwajalein, MH 

Majuro. MH 

Majuro Hospital 
Majuro, MH 

Kwajalein. MH 

Majuro Hospital 
Majuro, MH 

Majuro Hospital 
Majuro, MH 

Ebeye Hospital 
Ebeye, MH 

Bechtel Nevada, HI 

Kwajalein, MH 
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APPENDIX B 

Individual patient ((Marshallese) 1 laboratory data collected during 1992 
through 1996 medical Surveys. (Identification numbers 1 to 86 belong to 
exposed persons of Rongelap and Ailingnae: numbers beginning at 2102 belong to 
the Utirik exposed; numbers from 805 through 1578 belong to the Comparison 
group). 

Abbreviations: 

PID 

WBC 

LYMPH 

PASO 

PLT 

RBC 

FBS 

HBAlC 

NOTES: 

Patient IDentification Number 

l- Male: 2 -Female 

years 

White Blood Cell (leukocyte) count/@ 

Polymorphonuclear cells (neutrophil) count/p1 

ti fOrmS/~l 

Lymphocytes/p1 

Monocytes/~l 

Eoainophils/pl 

Baaophils/pl 

Platelet count l lO'/pl 

Eematocrit (percent I 

Red Blood Cells (erythrocytes l 10'/1.~1) 

Mean Corpuscular Volume in fl (cu. microns) 

Hemoglobin level in g/d1 

Thyroid stimulating hormone level in pIU/ml 

serum prolactin in ng/ml 

Pasting blood sugar in mg/dl 

hemoglobin AlC (glycosylated) in percent 

Random blood sugar in mg/dl 

Calcium in mg/dl 

Total Protein in g/d1 

9's indicate test not performed or unavailable. 

Series of 3's indicate test performed but results below lower 

limit o:E detection. 
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